Superiority of yeast over bacterial cytosine deaminase for enzyme/prodrug gene therapy in colon cancer xenografts.
The enzyme/prodrug strategy using bacterial cytosine deaminase (bCD) and 5-fluorocytosine (5-FC) is currently under investigation for cancer gene therapy. A major limitation for the use of bCD is that it is inefficient in the conversion of 5-FC into 5-fluorouracil. In the present study, we show that the K(m) of yeast cytosine deaminase (yCD) for 5-FC was 22-fold lower when compared with that of bCD. HT29 human colon cancer cells transduced with yCD (HT29/yCD) were significantly more sensitive to 5-FC in vitro than HT29 cells transduced with bCD (HT29/bCD). In tumor-bearing nude mice, complete tumor regression was observed in 6 of 13 HT29/yCD tumors in response to 5-FC treatment (500 mg/kg i.p. daily, 5 days a week for 2 weeks), whereas 0 of 10 HT29/bCD tumors were cured. Our study demonstrates an improved efficacy of the CD/5-FC treatment strategy when yCD was used. This enzyme has, therefore, a high potential to increase the therapeutic outcome of the enzyme/prodrug strategy in cancer patients.